Introduction
Childhood obesity is a significant public health issue, associated with increased risk of disease in childhood [1] and on into adulthood [2] [3] [4] . Given its rising prevalence worldwide, initiatives to prevent and reduce childhood obesity are called for [5] . Interventions that involve parents are consistently more effective than those that do not [6] . For this reason, many countries operate child weight monitoring programmes to inform parents when a child is overweight as the first step to engaging them in preventative or reparative activities [7, 8] .
However, while effort is put into informing parents of their children's weight status and attempting to initiate treatment with obese children, there is little holistic understanding of how parents should communicate with their children once they themselves are aware that their child's weight is a concern. Many parents worry that raising the issue of weight and engaging their child in weight-management activities risks harming their child's physical selfperceptions, wellbeing and could trigger eating disorders [7, 8, 9, [11] [12] [13] [14] [15] [16] . That is, the negative impact of tackling weight on a child's wellbeing, or simply raising their child's awareness of their weight, is perceived to be more of a threat to their health than their being overweight. This can lead to parents reacting angrily to health professionals [9, 10] and declining offers of support for child weight management [17] .
Individual research studies are available that report on the associations between various types of parent-child communication (e.g., talking to a child directly about his or her weight [18, 19] , teasing by family members [19] , encouraging dieting [20] [21] [22] [23] [24] [25] , and providing social support [26] ) and children's unhealthy dietary behaviours and wellbeing. However, to our knowledge there is no existing resource that draws together this evidence to provide an overview of whether or not this existing evidence-base supports or disputes parents' concerns. Critics argue that without considering the potential unintended consequences of promoting parental engagement in child weight management activities, health professionals are at risk of failing to meet their obligation to 'do no harm' [27] . This paper aims to systematically review research exploring the link between parent-child weight-talk and children's wellbeing, to collate evidence to address this important issue. The study aims to identify where the gaps in our knowledge lie, and thus where new research may be most usefully targeted.
Method Design
The research question was investigated through conducting a systematic review following guidelines from the Cochrane collaboration [28] . The protocol was registered with PROSPERO in February 2015 (CRD42015017055).
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5 aims, research setting (e.g., school, home, health care), child population characteristics (e.g., weight status, age, gender), parent characteristics (e.g., gender, weight status), study design (e.g., cross sectional, longitudinal), and detail of the child wellbeing outcome variables and parental communication variables measured. For intervention studies, programme content and setting were also recorded. Reasons for exclusion were recorded;
we planned to resolve disagreements through discussion and referral to a third researcher, however none emerged. We scrutinised declarations provided in the downloaded articles and/or descriptions of the participant sample to exclude studies that reported on the same dataset as others already included in the review where possible. In such cases, the article reporting the variables and primary outcome statistics that were most comparable with others in the review was selected to represent the dataset. However, we acknowledge that it is possible that some articles reporting on different study variables, but drawing on subsets of the same sample may be included when this overlap was not discernible from the publications.
Analysis
Data categorization: Given the expected (and actual) heterogeneity in the types of communication and wellbeing outcomes investigated, we planned to construct categories to group findings to assist in interpreting the data. Initial subsets were suggested and piloted by the two researchers conducting data extraction (AL and FG) to reflect the range of communication types reported, retaining the descriptor provided by the original study authors where possible, and expanded until all included papers could be adequately described (12 subsets; see Supplementary Table 1 for detail). The codes were then reviewed by all authors for conceptual similarities, and condensed into four thematic categories. The final decision was partially based on pragmatic considerations, as the lack of differentiation between constructs within measurement instruments meant that some constructs could not be separated (e.g., weight criticism and teasing were commonly included in a single measure).
Communication categories:
1) Encouragement to lose weight,
2) Encouragement to exercise/eat a healthy diet without reference to weight, 3) Weight criticism (including teasing), 4) Impersonal weight comment/discussion.
Child wellbeing outcomes were differentiated into four categories; 1) Self-perceptions (including; body satisfaction, weight concern, physical selfperceptions, thinness preoccupation)
2) General wellbeing (including; depressive symptoms, social anxiety)
3) Dieting or exercising for weight loss (including; dieting frequency, restrained eating) 4) Dysfunctional weight loss behaviours (including; fasting, disordered eating, bulimic symptoms)
Where multiple measures within each category were reported for the same study, the most commonly reported outcomes were included to facilitate more accurate comparisons as follows;
 for self-perceptions, body dissatisfaction was selected above weight concern or drive for thinness,  for wellbeing, depression was selected above self-worth or self-esteem  for dieting, dieting was selected above restrained eating or exercise for weight loss,  for dysfunctional weight loss behaviours, composite measures of dysfunctional weight control behaviours (as labelled by study authors) were selected above binge eating, and binge eating above 'extreme' dysfunctional weight control behaviours.
Effect size estimation:
For intervention studies, weighted effect sizes (Hedge's d for equal sample sizes, and g for unequal sample sizes) were calculated from the raw data to provide a standardized scale of effects. Due to the small number of studies retrieved and significant heterogeneity between the indicators of communication and wellbeing, the data was not pooled for quantitative analysis. Instead, in line with past publications, the findings were analysed using a qualitative, systematic, descriptive approach [32] .
For associative studies (cross-sectional and prospective), correlations, beta weights, odds ratios, p values (trends for ordinal data) or F statistics were extracted from published papers, as available. These data were entered into SPSS, and transformed into weighted effect sizes; to enable computation of standard errors of r values, Fisher's z transformation was computed using standard transformations [33] . A random effects meta-analysis of the standardized effect size statistics [34] of the association between parent communication and child wellbeing was conducted separately for each communication type where numbers permitted (i.e., ≥4) [35] . To remove the disproportional effects of outliers, effect sizes greater than 2 standard deviations beyond the mean (within each sub-group) were restricted to this upper value. Where necessary, effect sizes were reverse scored to ensure all positive values equated to poorer wellbeing (i.e., greater body dissatisfaction and dieting etc.). Data from prospective observational reports were pooled with cross-sectional reports as there were too few cases to analyse separately. Differences in outcomes between the sub-groups of gender and age (pre-or post-11 years, as most studies categorized in this way as a function of the demarcation between primary and secondary school) were assessed by applying an
analogue of ANOVA to partition the variance between and within groups (indicated by a significant reduction in the Q statistic) [35] .
Results
Following exclusion of duplicates, 11072 citations were identified from the database and supplementary sources (including 12 identified through grey literature searches). Figure 1 depicts the reasons for exclusion at each phase of screening. From the 138 titles that were downloaded for full screening, 42 met all the inclusion criteria comprising 38 associative studies, and four intervention studies. 
Description of studies
Intervention studies: Details of the interventions on which the four included papers reported are set out in Table 1 . Only one study reported on an intervention for which parent-child communication was the sole focus [36] , and thus provides information that clearly addresses the research question. This study was aimed at the prevention of negative body-related selfattributes in 12-14 year old girls of all body weights through providing communication training to mothers [36] . The training constituted four weekly workshops for mothers, focussing on psychoeducation, behavioural activities (e.g., thought exercises, group problem-solving and role playing) and discussions. Parents were set assignments ('behavioural challenges') to do with their daughters, for example talking to their daughters about their body-image related concerns, and encouraging parents to engage in activities with their daughter that their daughter would typically try to avoid as a result of body-image related concerns.
Communication training formed only a small part of the content of the remaining three interventions: In the study conducted by Estabrooks et al. (2009) , parent training was provided through a series of five weekly workbooks aiming to improve parents' diet and activity related skills and knowledge, and enhance parenting skills. Advice on communicating to children about physical activity and healthy eating was one small part of the latter.
Workbooks were supplemented in one trial arm with two small-group sessions, and in another by an additional 10 follow-up phone calls to discuss workbook content [37] . In the remaining two studies [38, 39] parent training took place alongside programmes for children, and thus parents were not the only people to raise the issue of the child's weight, and they were also not the only source of support. In the 'Loozit' study [38] , parents attended weekly group sessions parallel to a behavioural intervention provided to children, which included advice/instruction for parents to positively reinforce adolescents' attempts at weight loss activities. The 'minimal parent outreach' element of the New Moves programme [39] involved girls only, and provided parents with six postcards reinforcing the messages of a school-based health education programme suggesting questions parents could use to
encourage conversation with their daughters, and one postcard providing advice on how to talk to children about their weight [39] . Mental Health Inventory-5 [57] Sex-specific body dissatisfaction scales [58] Harter Self Perception Profile for Adolescents [59] Notes: ± 151 participants are reported in the study paper, but full data for calculation of effect sizes are only available for 129; a Design codings 1=intervention solely targeted at parents, 2=interventions with combined parent and child components; b quality rating scale ranged from 0-7 (higher scores represent tighter controls against risk of bias), although scores above 5 were not expected as concealment of treatment allocation to participants in this type of trial is not feasible; c scale/item constructed specifically for this study. Categories: 1 A C C E P T E D M A N U S C R I P T Category label: 1= Encouragement to lose weight, 2= Encouragement to exercise/eat a healthy diet without reference to weight, 3= Weight criticism, 4= Non-critical weight comment/discussion; b Category label 1= Self-perceptions 2= General well-being 3= Dieting or exercising for weight loss 4= Dysfunctional weight loss practices; ± Unless otherwise stated, children of all body weights were included; ±± more variables listed in the study, but only those with accompanying statistical measures of association are reported here Associative studies: The 38 associative studies included between 40 and 2382 children, with the majority including children of a range of body weights (i.e., weight status was either not an inclusion criterion or was not measured) ( Table 2 ). Five reported on prospective studies reporting the association between parent communication and wellbeing from one [40, 41] , two [42] or ≥5 years later [43, 44] . Three studies were conducted solely with overweight or obese children [20, 45, 46] , and one reported findings from overweight and healthy weight children separately [26] . Twenty-nine studies collected child-reports of parent communication (i.e., "Does your mother/father ever encourage you to eat less to lose weight?"), 13 
A C C E P T E D M A N U S C R I P T ACCEPTED MANUSCRIPT

10
A C C E P T E D M A N U S C R I P T ACCEPTED MANUSCRIPT
ACCEPTED MANUSCRIPT
Outcomes
Intervention studies
The single study reporting on the outcome of parent training workshops indicated that girls whose mothers received training in communicating about weight reported a meaningful improvement in wellbeing and body satisfaction relative to the control group (effect sizes ranged from d= 0.16 to 0.96) and relative to their own baseline scores (range d=0.26 to 0.92). These differences persisted, and in some cases increased, at 3 month follow up. The effect sizes resulting from the three multi-component studies are also presented (Table 3 ), but the contribution of communication training to child wellbeing outcomes within these cannot be readily interpreted (although it was notable that wellbeing did not decrease in any study).
Associative studies
Encouragement to lose weight: Twenty-six studies explored the association between encouraging children to control their weight (incorporating perceived pressure from parents to lose weight or be thin, and encouragement for physical activity, dieting or healthy eating explicitly in order to control weight) and children's wellbeing; 19 through child report, and 11 ± all effect sizes were in a direction indicating improved well-being (i.e., due to variation in the measures reported, the valence of effect sizes may differ), with the exception of the effect marked ±± ; *denotes differences that are also statistically significant (p<.05); a effect sizes are for both intervention groups combined as differences were only in relation to follow-up support to children, and did not directly relate to parent-child communication; for Estabrooks et al., effect sizes are presented for each intervention group separately, namely b workbook only (n=49), c workbook plus face to face contact (n=85), d workbook plus face to face contact plus automated calls (n=85) -no between group comparison is presented as all groups included communication skills training through parent report (Table 4) . Based on child report, parental encouragement to lose weight was associated with greater incidence of dieting (ES =.38, p<.001) and dysfunctional weight loss practices (ES =.22, p<.001). There was a moderate positive association between parent encouragement to lose weight and depressive symptoms (ES=.47), although this was nonsignificant (only three studies reported on this outcome). Fewer studies were available using parent-reported levels of encouragement, but a similar pattern of effects emerged for each wellbeing outcome. b 'child' row refers to childreported communication by the parent, and the 'parent' row refers to parent-reported types of communication; *p value for the effect size <.05, **p<.01, *** p<.001, NS -not significant; k = number of studies in the analysis.
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Encouragement to exercise/eat a healthy diet without reference to weight: Only two studies reported on the encouragement of health behaviours without explicit reference to weight loss, both conducted with mid-adolescents in the USA. In the single diet-related study, parent conversations about healthy eating were unrelated to dieting and unhealthy weight control behaviours in healthy weight adolescents (odd ratios relative to no-conversation comparators =1.46 and 1.03 respectively), and associated with less dieting and fewer unhealthy weight control behaviours in overweight adolescents (odd ratios =0.40 and 0.35 respectively) [26] . In the single study in the physical activity domain, parental encouragement of physical activity without reference to weight control was positively associated with children's body satisfaction, albeit with a small effect-size (ES=.11, p<.05) [58] .
Weight criticism: Thirteen studies reported on the association between weight criticism and wellbeing, including criticism of what a child is eating, and teasing. Based on child-reported variables (available for all studies), criticizing a child's weight showed a small but significant association with poorer wellbeing and more unhealthy eating behaviours (ES range 0.20 to 0.24; Table 5 ).
Impersonal weight comment/discussion: Seven studies reported on parent-child communication about weight that did not include criticism. Communication in this category focused either on positive reinforcement of the acceptability of a child's body size or eating habits [59, 62, 73, 75] and/or neutral or impersonal discussion of the health implications of healthy eating, dieting or body size [18, 20, 43] . Meta-analysis was not conducted due to the heterogeneity of these communication types.
Age and gender effects
Due to limited numbers within each sub-group, partitioning of effects by gender (both of the child and the parent) and age-group (children ≤ 11 years versus 12 years and older) was feasible only for parental encouragement to lose weight. There were no significant differences in the size or direction of effects for encouragement to lose weight on dieting, self-perceptions or dysfunctional weight loss behaviours according to the age of the child (Table 6 ). Notes: a No studies with parent reports without child reports were available so child outcomes for all were reported; b Four studies provided child-only reports, and one study provided a parent-only report. All are included in this analysis; *p value for the effect size <.05, **p<.01, *** p<.001, NS -not significant; k = number of studies in the analysis. Notes: random effects value cited; * p<.05, **p<.005, ***p<.001; only child reported outcomes are included, and associations for which sufficient data is available computed
The association between encouragement to lose weight and weight criticism appeared to have a similar effect on self-perceptions and dieting in both genders, however when split by gender there was no significant association with dysfunctional eating for boys, but a significant moderate effect size for girls (ES=.38 and .40 for encouragement and criticism respectively) ( Table 7) . There was no evidence of a difference in associations according to parent gender (Supplementary Table 3 ).
Only four studies were available for the calculation of the size of effects for overweight children [20, 26, 45, 46] . Combined effect sizes were calculated, but are presented here as provisional estimates due to the small number of studies within each category. Overall, the direction of effects were similar to the general sample, albeit of smaller size. Both encouragement to lose weight and weight criticism were associated with poorer physical self-perceptions (d=0.09
(p<.05), and d=0.15 (p<.05) respectively) and greater dysfunctional eating (d=.12 (p<.05), and d=0.09 (p<.05) respectively). Notes: random effects value cited, * p<.05, **p<.005, ***p<.001; only child reported outcomes are included, and associations for which sufficient data is available computed
Discussion
The aim of the present study was to review research exploring the link between parent-child weight-talk and children's wellbeing, in order to investigate whether we have the evidence to support or dispute parents' concerns that talking to children about being overweight is harmful. Thus, the associative and intervention studies each answer a different aspect of the research question and will be discussed separately.
The meta-analysis of associative studies indicated that children's perceptions of being encouraged to lose weight (including dieting or exercising explicitly for weight control) or being teased or criticized about their weight were both associated with poorer physical selfperceptions and greater engagement in dieting and dysfunctional eating. Thus, this main finding appears to confirm the perceptions of parents that stimulated this research [9, 10, 76] . However, these negative effects were not inevitable; the two studies reporting on parent-child conversations around improving diet and exercise without explicitly referring to weight control indicated that not only may this approach avoid harm, but for overweight adolescents in particular, this type of communication is associated with improved wellbeing.
Only one intervention study was found that reported on the independent contribution of parentchild communication to wellbeing, without targeting additional parenting practices [36] . This study supported the finding from the meta-analysis that purposefully engaging with girls about reference to weight loss may be no surprise to practitioners, as it is already common practice within public health and behavioural interventions [77] , and fits with parents' intuitive preference to avoid letting their child know that they are overweight [9] . However, the lack of evidence to support this intuitive approach limits our ability to provide this advice to parents within an evidence-based public health service.
Putting these findings into perspective, parent-child communication about weight takes place against the back drop of the wider parent-child relationship and family environment, and (due to the highly visible nature of weight) in parallel to other influences such as interactions with peers, teachers, the media and wider community. As such, it is unlikely that single communication techniques, as considered separately here, are sufficient to bring about distinct effects on wellbeing. In particular, general parenting style is consistently linked to childhood obesity by moderating the impact of parents' specific conversations and practices related to children's food, physical activity and sedentary behaviour. This moderating effect is evident on both a child's diet quality [78] [79] [80] and physical activity levels [81] . While such complex interactions between different influences on children have been modelled [82] , it is still useful to identify the impact of specific practices (such as weight-talk) within such systems as these individual practices may be more open to change and more acceptable to raise with parents than their general parenting style. That is, isolating specific practices that we can advise parents to use or avoid when initiating lifestyle changes for weight control with their children may provide an acceptable and achievable first step along the road to more holistic changes to parenting style.
Implications
Children in many countries experience situations in which their weight is assessed by others, whether through formal processes such as measurement by health professionals through national monitoring schemes (e.g., the UK National Child Measurement Programme [83] , most
European countries [84] and US BMI report cards sent to parents in some states [85] ), or informally, for example through the comments made by peers and teachers [86] . National weight monitoring schemes have been criticized for putting children at risk of harm with respect to their body image and wellbeing through triggering criticism of their weight from parents [27, 87] , particularly as there is little evidence to show that such schemes are effective in reducing obesity prevalence [87, 88] . That is, where previously parents could choose not to raise the topic at all, as the child is aware of the measurement taking place national weight monitoring schemes may force parents to discuss weight with their children even if they feel unprepared or unwilling to do so. Therefore, it seems appropriate to investigate ways to support parents to have these conversations in a positive way.
Strengths and Limitations
This review is the first attempt to bring together the research surrounding the association between parent-child weight-talk and children's wellbeing. It thus provides a summary of research to date to identify gaps in the evidence base, and contributes to academic debate [27, 87] regarding the rights and risks of childhood obesity policy [9, 10] . Further, it puts an underresearched area of public concern onto researchers' agenda; a public concern evidenced in the There are also limitations to this work; while the five prospective studies included within our review suggest that it is reasonable to expect the implied direction of effect in which parent communication influences children's wellbeing, the conclusions of this study are limited by the inclusion of predominantly cross sectional data which cannot be used to infer cause and effect.
It is possible that parents initiate conversations about weight in response to observing children's poor wellbeing rather than the other way around, or that both factors are influenced by some other common variable (e.g., a child's objective weight, the wider family environment, etc.).
Further, we cannot isolate the impact of parent-child communication from other influences that may co-occur (e.g., teasing by peers, siblings, etc.), and it may be artificial to rigidly separate different types of parent communication which may also normally occur together (e.g., encouragement to eat more healthily may explicitly or implicitly accompany criticism of a child's weight as parents' explain their rationale). The meta-analysis is also limited by the lack of differentiation within studies between healthy and overweight children, preventing consideration of whether objective weight statues moderates reported effects. However, as children of all body weights report body image concern [29, 91] , and concerns regarding discussing weight are not restricted to parents of overweight children [11, 16] , the present research question is certainly still relevant to all families. Finally, the strength of our conclusions is limited by the number of studies in two crucial categories; only two studies reported on the association between discussing healthy lifestyles without reference to weight control and wellbeing, and only one intervention trial reported on the independent effects of improved communication style.
Conclusions
Cross-sectional studies indicate that parental encouragement to lose weight has a similar negative association with child wellbeing and risks of unhealthy eating behaviours as does
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29 parental teasing or criticism of a child about their weight. These associations are observed in children of all ages, and are more likely to be associated with dysfunctional eating behaviours in girls than boys. Provisional evidence suggests that encouraging healthy eating and physical activity without reference to weight loss is not associated with these negative effects. However, more research exploring the temporal relations between weight-talk and wellbeing is needed in order to provide a firm foundation for advice given to parents within evidence-based public health practice.
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